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A DL on Summit overview
A Deployment and distributed DL \ iy - o
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d PyTorch: torch. distributed , Horovod , DDL R seaen tuning

A Performance tuning
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A Hyperparameter search

A Model inferencing
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Summit overvie
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50 GB/s
50 GB/s

A 27,648 V100 GPUs
A 3 ExaFlops in FP16-> Compute NER T et
A7 PB node local NVMe ->1/Q e  sosascs T e
DRAM 512 GB (2x16x16 GB) <> X-Bus (SMP)
NET 25 GB/s (2x12.5 GB/s) ~4—p» PCle Gen4

A NVLink2, EDR IB-> Comm. g PR

HBM & DRAM speeds are aggregate (Read+Write).
All other speeds (X-Bus, NVLink, PCle, IB) are bi-directional.
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DL applications on Summit overview

A Full Summit DL

d( 1 Exascale Deep Learning for Climate Anal

d( 2 Exastale Deep Learning to Accelerate Ce¢
(arXiv:1909.12291)

d( 3 Exastale Deep Lear ni for Scientific
(arXiv:1909.11150)

Sustained Peak
Application Network Performance Performance
(ExaFlops) (ExaFlops)

(1) Climate DeeplLabV3+ 0.999 1.13
(2) Medical MENNDL 1.3 n/a
(3) Materials Tiramisu variant 1.5 2.1
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DL applications on Summit overview

A DL by domains and methods (growing list)

Supervised Unsupervised | Reinforcement | Hyperparameter
Learning Learning Learning Search
a0
Domain\Method | = =
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Biophysics v |V v | v
Chemistry v’ v’
Climate v o VvV v |V
Computer Science v~ v’ v v’ v | v v’
Fusion v’
Life Sciences v’
Material Sciences v | Vv
Medical Sciences v’
Nuclear Physics v Vv
Turbulence v | Vv
Particle Physics v | v v’

¥ OAK RIDGE | Gl

National Laboratory | FACILITY




DL baselines on Summit;: CORALZ2 DL Benchmarks

Speedup Over Titan Baseline for CORAL -2 Deep Learning Benchmarks

100
30 B SummitDev ™ Summit
60
20 .
, mil =m W B B

CANDLE CNN-googlenet CNN-vgg CNN-alexnet CNN-overfeat

Strong Scaling of ResNet -50 on Summit

2000 "The Design, Deployment, and
Evaluation of the CORAL Pre-
Exascale Systems", SC '18

https://asc.linl.qgov/coral-2-benchmarks/
—®—-actual - - ideal
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https://dl.acm.org/citation.cfm?id=3291726
https://asc.llnl.gov/coral-2-benchmarks/
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TensorFlow
ESSL
cuDNN
CuDNN
pythpen TFRecord
LMDB
HDF5

PyTorch
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DL Deployment considerations on Summit

ML/DL
Software

| |
A ML/DL software deployment | | |

_ Prog Deployment Products
A Framework comparisons Interface A /R
]
6 TensorFlow vs PyTOI'Ch C++ Python Container Native Pytorch Keras Tensorflow

TensorFlow vs PyTorch on Summit: ResNet50 Batch=64 per GPU
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DL Deployment considerations on Summit

Startup time for Tensorflow (Python) on Summit

18
16
- - 14
A Native vs Container e
. . o 10
d Impact of loading shared libs S
O]
i ]
d Runtime performance :
2
0
1 16 64 256 512 1024
Native build vs PowerAl container on Summit Number of nodes
TensorFlow 1.10 ResNet50 Batch=256 per GPU m native (GPFS) m container (Singularity)
400000 m native (NVME) m copy overhead (NVME)
-
§ 300000 Container
£ 100000 B .. A Faster loading A Build overhead
0 A Same runtime A Lack of flexibility
1 16 32 64 performance
Number of nodes A Self-contain SW

B Native ™ Container
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TensorFlow ~ PyTorch
F PYTURCH

Deployment
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Distributed deep learning: parallel scheme

A Data parallel AHybrid parallel o
GPipe: arXiv:1811.06965
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https://arxiv.org/abs/1802.09941
https://arxiv.org/abs/1811.06965

